Identification of novel genes and altered signaling pathways in the retinal pigment epithelium during the Royal College of Surgeons rat retinal degeneration.
Shed photoreceptor outer segments (POS) are phagocytosed by RPE cells in a circadian manner. The homozygous deletion of the c-mer gene abolishes the ingestion phase of this phagocytosis in the Royal College of Surgeons (RCS) rat strain, which in turn leads to the death of photoreceptor cells. We identified RPE transcripts for which the expression is modulated by the abrogation of POS phagocytosis. A microarray approach and the differential display (DDRT-PCR) technique revealed 116 modulated known genes, 4 modulated unknown genes, and 15 expressed sequenced tags (ESTs) corresponding to unknown genes. The microarray and DDRT-PCR analyses detected alterations in signaling pathways such as the phosphatidylinositol 3-kinase-Akt-mTOR pathway and the DLK/JNK/SAPK pathway. The abrogation of POS phagocytosis caused a decrease in endomembrane biogenesis and altered endocytosis, exocytosis, transcytosis, and several metabolic and signaling pathways in RCS RPE cells. We also found differential levels of transcripts encoding proteins involved in phagocytosis, vesicle trafficking, the cytoskeleton, retinoic acid, and general metabolism.